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Abstract
Study objective-The aim was to compare survival with colon and rectal cancer across the 10 districts ofWessex taking into account the age and sex of the individual.
Design-The study was based on registrations on the Wessex Cancer Registry between 1979 and 1984 with colon and rectal cancer. Survival up to 31 December 1986 was examined using a Cox regression model; individuals surviving to the end ofthe follow up period were treated as censored in the analysis. Survival was examined in the first fortnight, the first month, and the first six months after registration separately.
Participants-The data comprised 6239 residents of the Wessex Region who had been diagnosed with colon cancer and 3203 residents diagnosed with rectal cancer. For 140 cases survival data or age were missing and these cases were excluded.
Measurements and main resultsResults are presented in the format of a league table giving the order of districts from lowest to highest survival rates. No significant differences in survival are found between districts in relation to rectal cancer. We find that one or two districts have consistently high or low survival rates with colon cancer in various periods of follow up, but cannot differentiate between the districts in the centre of the list. Site unspecified is considered as an explanatory variable; it is more predictive than district, and it approaches the importance of age in explaining survival with colon cancer. WXhere the score test shows a significant difference between districts we wish to see where the difference lies. There are 45 comparisons to draw between the 10 districts, and ideally a multiple comparison procedure would be used to maintain an overall significance level. There is considerable variation in the number of registered cases between districts, and a smaller difference in actual risk between larger districts could be judged significant, while a larger actual difference between smaller districts might not. Thus it would be difficult to summarise the results ofsuch a procedure. For each analysis we present here only the order in which the districts lie from low to high hazard, while an idea of the spread ofhazards can be gained from the ratio between the greatest and least district hazards. League tables usually include a rate for each district, but this is not easily obtained from a controlled analysis where districts are compared to a baseline.
Conclusions

Results
Age was a highly significant risk factor, with hazards increasing gradually up to age group 75-79 years; the hazards for the 80-84 year age group showed a greater increase, and among those aged over 85 years hazards were very high. This pattern was expected since we are examining all cause survival. In most analyses sex did not have a significant impact on survival, though it has been included as a controlling factor.
The plots of district observed log hazards for the whole period of follow up showed a confused pattern with the lines constantly crossing, indicating that relative hazards between districts change depending on the period of follow up. Figure 1 shows observed log hazard rates with colon cancer for each district during the first month. Even within this short period the district lines cross, but it is possible to distinguish districts which tend to stay at or near the extremes (districts A, B, I, and J). Survival models controlled for age and sex are estimated in specific periods of follow up to examine variation over time in patterns of relative hazard. Firstly, the model is fitted to the whole period of follow up; then the first six months and the remaining Figure 1 Observed district log hazard rates during the first month. Log hazards are calculated for days 1-2, 3-4, 5-6 and thereafter in four day intervals. The log hazards for day 0 are also plotted, at x=-1 for clarity. Figure 3 Observed log hazard rates for site in colon specified and unspecified. Log hazards are calculated in 2 monthly intervals. included the early period. One finding from our study was the impact on survival with colon cancer of the variable representing site of cancer specified or not. Unspecified site for colon cancer was significantly associated with shorter survival time, to the extent that it was more important in explaining differences in survival than either the district variable, or site among those cases for which it was specified, and it approached the explanatory power of age. It may be that sites are unspecified because patients are not diagnosed until a late stage of the disease, rendering it difficult and pointless to identify the specific site of the original cancer. If there is this link between the stage of cancer and whether or not a site is specified, unspecified site could act as a proxy for stage in taking into account possible differences in late referral between districts. Did differences in the percentage of unspecified site codes across districts explain the district differences in survival for colon cancer? The answer is no. The districts of residence which showed higher risk when considering survival times were not similar to those which had high percentages of unspecified site codes, and the district differential in survival with colon cancer remained largely unaltered after unspecified site was controlled in the analysis. Unspecified site was included in the analysis in an attempt to control for stage. However, the range in rates of unspecified site across districts, from 25% to 60 %, was so large that variation in coding practice by clinicians and clerks must be an important determining factor as well as any inherent inability to establish site. If staging data had been available, it would have been possible to clarify the extent to which unspecified site indicates an advanced stage of cancer. The Wessex Cancer
Intelligence Unit is at present engaged on a project in which data will be collected retrospectively in selected districts in Wessex by referring to the actual case notes. Tumour staging will be among the information gathered.
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